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The value of conventional ultrasound combined with superb microvascular imaging in
assessing hemophilic synovitis for predicting the risk of osteochondral injury
ZHAO Yu-xin, ZHOU Hong, ZHOU Yang, YE Ming, LIU Ying, ZENG Xin
(Department of Ultrasound, the Affiliated Hospital of Southwest Jiaotong University,
the Third People’s Hospital of Chengdu, Chengdu 610031, China)

Abstract: Objective: Using conventional ultrasound and superb microvascular imaging(SMI) to assess hemophilic synovitis,
exploring their predictive value for osteochondral injury. Methods: Fifty—seven hemophilia A patients visited our hospital from
January 2023 to December 2023, with a total of 155 affected joints enrolled. Conventional ultrasound and synovial SMI
examinations were performed on the affected joints. The study analyzed the correlation between clinical data, conventional
ultrasound and SMI parameters with osteochondral injury, and compared the differences in clinical data, conventional
ultrasound characteristics, and SMI parameters between joints with osteochondral injury and those without. The independent
risk factors for osteochondral injury were analyzed, and the receiver operating characteristic (ROC) curve was plotted to obtain
cutoff values for each risk factor and evaluate their predictive value for osteochondral injury. Results: Among 155 affected
joints, there were a total of 108 joints with osteochondral injury and 47 joints without osteochondral injury. The synovial
thickness measured by conventional ultrasound was significantly positively correlated with cartilage and bone scores (r=0.66,
0.69); the SMI parameter synovial vascular index (VI) was significantly positively correlated with cartilage and bone scores (r=
0.61, 0.67). Multivariate Logistic regression analysis showed that patient age, synovial thickness, and synovial VI were
independent risk factors for osteochondral injury. The ROC curve showed that the area under the curve for predicting
osteochondral injury was 0.74, 0.90, and 0.91, respectively. Based on the cutoff values of age =19 years, joint synovial
thickness =3.95 mm, and synovial VI =2.35%, osteochondral injury was indicated, with sensitivities of 85.0%, 85.8% and
76.7%, and specificities of 60.0%, 85.7% and 97.1%, respectively. Conclusion: The assessment of hemophilic synovitis using
conventional ultrasound combined with SMI can effectively predict the risk of osteochondral injury. This has significant value
for early monitoring and intervention of synovitis and the prevention of osteochondral injury.
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Male, 21 years old, conventional ultrasound and SMI examination of osteochondral injury group. Figure la: Conventional ul-
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trasound shows synovium thickening in the affected ankle joint, with a thickness of 6.2 mm; Figure 1b: SMI shows abundant blood flow sig-
nals observed in the thickened synovium, SMI blood flow grade is 3; Figure lc: VI within the thickened synovium measured by SMI is
21.4%(shown in the yellow box); Figure 1d: Partial disappearance of the joint cartilage, the bone cortex surface is rough and discontinuous
with multiple osteophyte formation (indicated by red arrows). Figure 2. Male, 14 years old, conventional ultrasound and SMI examination of
non—osteochondral injury group. Figure 2a: Conventional ultrasound shows mild synovium thickening in the knee joint, with a thickness of 2.5 mm;
Figure 2b: SMI shows punctate blood flow signals observed in the thickened synovium, SMI blood flow grade is 1; Figure 2c¢: VI within the
thickened synovium measured by SMI is 0.9%(shown in the yellow box); Figure 2d: The surface of the cartilage and bone cortex is smooth
and continuous, with no damage observed (red arrow indicates the hypoechoic joint cartilage, blue arrow indicates the hyperechoic bone cortex
surface).
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Figure 3. ROC curves of independent risk factors. The AUC
of age is 0.74 (95%ClI: 0.63~0.84, P<0.01)(shown by the blue line);
the AUC of synovial thickness is 0.90 (95%CI: 0.84~0.97, P<0.01)
(shown by the green line); the AUC of synovial vascular index is

0.91(95%CI: 0.86~0.96, P<0.01)(shown by the yellow line).
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